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Fig. S1 Experimental set-up for evaluating photocatalytic performance of the titania materials investigated in this study. A dichroic mirror (66226, Oriel) was installed above the jacked beaker to vertically deliver UV light (280<λ<400 nm) onto the reaction mixture. The UV radiation intensity at the surface of the suspension was 16.7 ± 0.2 mW cm -2 . the slope was extended to cut the horizontal axis to obtain the band gap energy of the titania samples. [1] [2] [3] Fig. S9 XPS survey spectra of the MTS sample before and after washing with ethanol (a) and high-resolution N1s XPS spectra (b) of the MTS before washing, MTS washed using ethanol, MTS-800 °C and MTS-900 °C as labelled (the spectra of the MTS washed using ethanol, MTS-800 °C and MTS-900 °C sample were shifted up the vertical axis by 500, 900 and 1200 CPS, respectively).
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The X-ray photoelectron spectrometer (XPS) data were recorded on a VG ESCALAB 220i-XL spectrometer (UK) equipped with a twin crystal monochromated Al K  X-ray source, which emitted a photon energy of 1486.6 eV at 10 kV and 22 mA. Samples were secured onto Al holders and were measured in the analysis chamber at a typical operating pressure of ~7×10 −9
mbar. An electron flood gun was used to compensate the charging effect of non-conductive materials. Spectra were obtained at a step size of either 1.0 eV (survey scans) or 0.05 eV (regional scans). Quantification and curve fitting of XPS spectra were performed using CasaXPS software. The C1s peak at 285.0 eV was used as a reference for the calibration of the binding energy scale. where S is the area of the nanocrystal measured using Image J software and π is 3.14. respectively. 5 To reduce the surface energy during the crystal growth, the resulting anatase nanocrystals will grow in size gradually minimising the exposure of high energy {001} facets and therefore leading to the final anatase crystals showing a truncated bipyramid crystal habit. This result is in good agreement with previous papers. 6, 7 Solvothermally treated at 220 C Fig. S13 SEM images of the monodisperse titania spheres solvothermally treated at 220 °C in the presence of 0 (a1 and a2), 4.5 (b1 and b2) and 17.4 wt.% (c1 and c2) ammonia solution and these samples calcined at 800 °C (a3, b3 and c3), 900 °C (a4, b4 and c4), and 1000 °C (a5, b5 and c5).
Solvothermally treated at 220 C

Calcined at 800 C
Calcined at 900 C
Calcined at 1000 C
SEM images were taken without metal sputter coating of the samples. This sample retains its spherical morphology, the nanoparticles on the outer surfaces come from partial damage to the surface layer of the titania microspheres as a result of the continuous stirring during the photocatalytic reaction. These results suggest that the sample has good mechanical stability due to the sintering at high temperature (> 800 C). 
